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Summary

This paper discusses the finding of a case study concerning the service quality
of a Software as a Service (SaaS) application. It was found that while the ser-
vice level agreement could help guarantee the level of service promised, the
service customer would resort to a reactive approach rather than a proactive
approach in terms of monitoring the service delivered. In addition, trust and a
partnership relationship between the service customer and the service provider
are also critical in maintaining the service quality.
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Introduction

Software as a Service (Hereafter SaaS) is an emerging software delivery model
based on cloud computing. It is the capability “to use the provider’s applications
running on a cloud infrastructure” via a network, primarily, Internet, through a
web browser or a program interface on a pay-per-use basis (Mell and Grance
2009, p.2). SaaS shares the characteristics of every cloud computing delivery
model, namely flexibility, scalability, ease of use, and redundancy. As SaaS ap-
plications increasingly become an integral part of an organization’s IT structure,
one important issue is how to manage and guarantee the quality of the service
delivered. The aim of this paper is to contribute to this area through presenting
the finding of an InterPARES Trust' project case study. As one of many child
projects of the InterPARES Trust project, this case study examines how the is-

" The InterPARES Trust is an on-going multi-national, interdisciplinary research project, which
explores issues concerning digital records and data entrusted to the Internet. To learn more about
the project, please go to https://interparestrust.org/

225



INFuture2015: e-Institutions — Openness, Accessibility, and Preservation

sues raised (e.g., the management of SaaS application project, contract terms,
cloud contract negotiation, retention and disposal scheduling of electronic rec-
ords, and privacy protection of personal data) by cloud-based services are being
addressed in practice. Case study methodology ensures a contextualized and in-
depth understanding of the use of SaaS application within an organization. The
chosen case is an e-recruitment SaaS application (E-Recruitment) recently
launched by the International Federation of Red Cross and Red Crescent Socie-
ties (the International Federation) located in Switzerland.

We will present the finding of our analysis of the service level agreement be-
tween the International Federation and the service provider of E-Recruitment in
relation to the service quality: a couple of other factors (i.e. trust, and partner-
ship) that influence the quality of SaaS application will be discussed as well.
The remainder of this paper is organized as follows: first, a brief review of liter-
ature related to IT service quality management and SaaS quality management is
presented; next, the methods for data collection and data analysis and the cho-
sen SaaS application (i.e., E-Recruitment) in terms of its functionality and the
data it collected and stored are introduced; then, the research findings on service
level agreement, trust, and partnership are discussed; the article will conclude
by summarizing the main points of this paper and identifying areas for future
research.

Literature review

From IT service quality management to Software as a Service (SaaS) qual-
ity management

The concept of IT service quality management belongs to the much broader re-
search of quality management. According to the international standard ISO
8402, quality is “the total characteristic of a product or service concerning its
suitability to fulfill predefined requirements” (ISO8402). Accordingly, quality
management is quality-oriented management aiming to continuously improve
the quality of products or services; it “defines quality policies, quality targets,
quality controlling and continuous quality improvement within an organization”
(Praeg and Spath 2009, n.p.).

IT service quality management is an extension of quality management with a
focus on IT service. There are a variety of views on IT services, e.g., compo-
nents of applications, part of IT organization, set of utilities, and business assets
(Spath, Bauer and Praeg 2010). In this paper, IT services are understood as “a
set of utilities used by business processes”, which can be provided by either an
internal or external IT provider (Spath, Bauer and Praeg 2010, p.7). IT service
quality management uses a quality management framework to accommodate the
different dimensions and views on quality (i.e., both internal and external per-
spectives {e.g. market developments, customer demands}) and incorporate the
different levels of management and managing processes (e.g. strategic, process
and infrastructure) (Spath, Bauer and Praeg 2010). It builds on IT service man-
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agement frameworks (e.g. IT Infrastructure Library {ITIL}, ISO/IEC 20000,
and Control Objectives for Information and Related Technology {COBIT}) yet
differs by its comprehensive and thorough view of the quality improvement
process.

Quality management process is comprised of four steps: plan, execute, control,
and improve (Spath, Bauer and Praeg 2010). In the plan phase, the IT service
quality targets will be defined based on an understanding of the business strat-
egy, customer’s expectation, and others. Next, in the execution phase, the IT
service management process will be evaluated and assessed against the defined
targets. Then, in the control phase, possible gaps between the IT service man-
agement reality and the targets, and reasons for such gaps will be identified. Fi-
nally, proper procedures will be implemented to address these gaps and to im-
prove the overall quality level. In addition to the quality management process,
in the IT service quality framework that Spath, Bauer and Praeg (2010) intro-
duced, they mapped different quality methodologies along the IT service lifecy-
cle phase, including requirement engineering, sourcing and procurement, de-
sign/test and orchestration, operational maintenance/support, and replacement.
As SaaS applications increasingly become an integral part of an organization’s
IT service, it is necessary to consider the implications of using SaaS applica-
tions for an organization’s IT service quality management. Existing studies on
the quality of SaaS applications are mostly focused on identifying the SaaS ap-
plication attributes for quality measurement (e.g., Burkon 2013; Wen and Dong
2013; Khanjani et al. 2014; Benlian et al. 2012). Some may regard SaaS as one
type of cloud service, and investigate the attributes of cloud computing as a
whole (e.g., Zheng et al. 2014; Thoss et al. 2014). Regardless, recognizing the
service-oriented feature of SaaS, a considerable number of these studies draw
on the conceptual frameworks of service quality, including the set of attributes
concerning quality in a service-oriented environment designed by O’Brien et al.
(2007), and SERVQUAL, a multiple-item scale for measuring customer per-
ceptions of service quality developed by Parasuraman et al. (1988).

Though all these studies acknowledge the set of characteristics of cloud compu-
ting in general, and SaaS applications in particular to be the foundation to gen-
erate the attributes for quality measurement, the way these characteristics is
conceptualized differs greatly one from the other. As a result, the same concept
may mean different things in different frameworks, and seldom are two sets of
attributes exactly the same. In addition, most of these frameworks focus on the
non-functional requirements, with functional requirements often unaddressed.
What’s more, thus far, most studies concentrate on the “control” step of the
whole quality management lifecycle (i.e., plan, execute, control, and improve),
seldom are there studies that investigate SaaS quality from the whole lifecycle
point of view.
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Service level agreement

A Service Level Agreement (Hereafter SLA) is “a binding contract between the
service provider and the service customer, which outlines the responsibilities,
describes the service to be provisioned, defines the service commitment guar-
antees, penalties for non-compliance, and emergence contacts” (Qiu et al. 2013,
p.730). Considering the service-oriented feature of cloud-based service, the es-
tablishment of a commonly agreed SLA and the service provider’s commitment
to the SLA can assure the service customer of the expected levels of service
(Sun et al. 2012). It is also a vital instrument helping the service customer de-
fine and measure the service level in quality management.

Some of existing studies have identified the main components of SLA. For in-
stance, Baset (2012) states that a typical SLA has the following components:
service guarantee, service guarantee time period, service guarantee granular-
ity, service guarantee exclusions, service credit, and service violation measure-
ment and reporting. Gulia and Sood (2013) define that the main sections found
in most SLA are definitions, performance management (the service commit-
ments), problem management (SLA exclusions), and remedies (service credit,
and credit request/claim). Despite the differences in the terms used, the two lists
are consistent in their identification of several major components: definition,
performance (service guarantee period, service guarantee granularity), limita-
tion of liability, service credit, and remedies. Bon et al. (2007), also propose the
minimum contents that a SLA should include description of service, service
targets, communications and reporting, authorization details and validity pe-
riod, financial management details, service provider liability and obligations,
customer responsibilities, supporting and related services, impact, urgency and
priority guidelines, service hours, date exceptions, critical business periods and
out-of-hours cover, workload limits, contact details of people authorized to act
in case of emergencies, actions to be taken in the event of a service interruption,
escalation and notification process, scheduled and agreed interruptions, com-
plaints procedures, housekeeping procedures, exceptions to the terms given in
the SLA, and glossary of terms.

Other studies focus on conceptualizing cloud SLA through systematically ana-
lyzing publicly available SLA (e.g., Qiu et al. 2013; Gulia and Sood 2013; Ba-
set 2012). These studies usually discuss what attributes are present in these
SLAs, what attributes are missing from these SLAs, what attributes should be
included in SLAs, and others. For instance, Qiu et al. (2013) summarized that
cloud SLA attributes include responsibilities of parties, service definition, ser-
vice guarantee, availability definition, calculation method, monitoring mecha-
nism, security policy, privacy policy, data protection policy, etc. Qiu et al.
(2013) found that security, privacy, protection, and backup policies are gener-
ally missing in most SLAs.

These studies help reveal the status quo of cloud-based service in terms of what
service levels are agreed upon and what are the relationships between service
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provider and customer. However, in order that SLAs serve as effective assur-
ance for the expected services, more research is required to both refine the pre-
SLA risk assessment and ensure post-SLA monitoring and prediction (Sun et al.
2012). In addition, proactive SLA assurance should be a mutual achievement
between the service provider and the service customer, and therefore should be
examined from these two perspectives (Sun et al. 2012). This requires us to not
only understand SLA in the context of SaaS adoption, implementation, and
maintenance, but also in relation to the whole lifecycle of quality management.

Methods

Data collection and data analysis

In order to gain an in-depth understanding of the adoption of a SaaS application
and how the issues raised by the use of a SaaS application are addressed in
practice, multiple methods have been used to collect data, including policy
analysis (e.g., information security classification standard, ICT security policy,
and cloud services request form), contract analysis (e.g., terms and conditions,
and service level agreement), system analysis, and semi-structured interviews.
Data collection started in December 2014 and ended in February 2015.

Ten interviews were conducted with staff from the legal department (2), library
and archives unit (1), IT department (1), the human resources department (5),
and risk and audit department (1). Five interview guides were developed prior
to the interview for staff from each department. While in general the interview
questions prompted interviewees to describe how the issues raised by the use of
this SaaS application were mitigated, depending on the role and responsibilities
of each interviewee in the adoption, implementation and use process, interview
questions were geared towards the area with which each person is familiar, to
ensure a comprehensive understanding of the adoption, implementation, and use
of this SaaS application. For instance, the staff from the IT department, who is
also the project manager of the E-Recruitment project, was asked to discuss
more about the management of this SaaS application project, contract negotia-
tion process, and the organization’s cloud strategy.

Each interview lasted between 25 minutes to 90 minutes. Interviews were audio
recorded and transcribed afterwards. All personal identifying information was
removed; each interviewee was assigned a unique identification number, e.g.,
intervieweel, interviewee2. A thematic analysis was performed on the data
collected. Reports on the research has been sent back to the International Feder-
ation staff to do an accuracy check.

The SaaS application

Formally launched in January 2014, E-Recruitment is one of several SaaS ap-
plications that the International Federation has adopted. It is a public-cloud
based e-recruitment application aiming to streamline, standardize, and improve
the recruitment process. Consistent with the recruitment process, the core func-
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tionalities of E-Recruitment include creating a new job opening, approving the
new job opening, advertising the job opening on internal and external career
pages, selecting the preferred candidate, and making an offer. Types of infor-
mation collected and stored by E-Recruitment include candidate data (e.g.,
name, address, CVs, references, and application data), contract data, notes on
the interviewing and evaluation of candidates, policies and guidelines, job de-
scription, and career information on the public website.

Finding

Service level agreement

The contract between the International Federation and the service provider of E-
Recruitment is comprised of the following documents: order form, terms and
conditions, terms and conditions for other services, service level agreement, and
documentation of the functionalities provided by the service provider. To un-
derstand the service level agreed upon between the International Federation and
the service provider, we conducted an analysis of the SLA against the concep-
tual SLA framework identified by previous research studies. More specifically,
two analyses were conducted: one on the components of SLA and one on SaaS
quality of service attributes.

The analysis of the major components of the SLA between the International
Federation and the service provider of E-Recruitment shows that, on the one
hand, the sections identified by previous studies are all valid as they are all pre-
sent in this SLA, albeit, in more detailed forms (e.g., performance); on the other
hand, the analysis reveals that some lists identified by previous studies are not
sufficient. For instance, while the list of contents identified by Bon et al. (2007)
is able to accommodate all the sections in this SLA, the rest of the lists are not
adequate in that they may fail to identify a couple of other sections, e.g.,
maintenance, customer’s responsibilities, and support.

In terms of performance, previous studies indicate that it specifies the service
metrics a provider strives to meet, including availability, response time, and
disaster recovery. In reality, it can cover a wide range of metrics, including
availability, response time, security (data center security, data center environ-
ment, data center network, monitoring, system backup, data security, and dis-
aster recovery), data recovery, and acceptable use policy. In terms of the cus-
tomer’s obligation, this describes the responsibility on the customer’s part to
ensure the performance of the application, e.g., providing necessary computer
system, hardware, software, and telecommunication equipment, installing nec-
essary virus protection software, upgrading its system regularly, and others. The
maintenance section outlines the maintenance schedule, notification, test of the
release, training, influence on the existing setup and data, and emergency
patches. The support section basically outlines the method and lifecycle of inci-
dent resolution: incident notification, incident severity classification, incident
reporting, incident response, incident resolution, and escalation procedure.
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The inclusion of maintenance and support in an SLA is necessary. One reason
that users prefer SaaS applications is that software upgrades will be delegated to
the service provider, which not only guarantees the quality of the application,
but also saves users from the lengthy and costly upgrade process. As a service-
oriented computing model, support should be an essential part of the service
provided. With very limited control of the application and the underlying infra-
structure, the customer largely relies on the service provider to fix any issues
arising in the use of the application.

The analysis of the International Federation’s SLA regarding the SaaS quality
of service attributes yielded different results. For instance, the list of quality of
service attributes identified by Qiu et al. (2013) works very well in the sense
that the majority of them are present in the SLA, including responsibilities of
parties, availability definition, calculation method, monitoring mechanism, vi-
olation penalty, violation penalty onus, remedy calculation, termination policy
and others. The few attributes that are absent from the SLA are change control,
privacy policy, and service definition (there is a separate document focusing on
documenting the functionalities offered). However, some of attributes (e.g., in-
teroperability, modifiability, usability, testability, resiliency, composability, ex-
tensibility) identified by Khanjani et al. (2014) and Burkon (2013) are not pre-
sent in the SLA as these are abstract attributes that usually subject to different
interpretations. This means that though the SLA can serve as a good source to
evaluate the quality of service of the service provider, the SLA alone is not ade-
quate to determine and guarantee all the quality of service.

Trust

Once an SLA is agreed upon and signed by the service provider and the service
customer, a benchmark is established against which the service customer can
assess the service delivered and claim for remedies where service failure is de-
tected. However, the post-SLA assessment of the service level might not be as
easy as expected. One of the primary difficulties is that customers usually do
not know how to monitor the service promised. Cloud monitoring is of vital im-
portance for both cloud service providers and cloud service consumers, as, on
one hand, it can assist providers in operating and managing cloud service in or-
der to continuously adapt to customers’ demands; on the other hand, it provides
information and Key Performance Indicators (KPI) so that consumers can see
the service they received (Aceto et al. 2013). There are many cloud operational
areas requiring cloud monitoring, such as accounting and billing, SLA man-
agement, service/resource provisioning, security management, and fault man-
agement (Fatema et al. 2014). Yet, thus far, there are insufficient studies on
cloud monitoring (Aceto et al. 2013). Analyses of general-purpose monitoring
services (e.g., Nagios) and cloud monitoring services (including provider de-
pendent monitoring services, e.g., CloudKick and provider independent moni-
toring services, e.g., Monitis) show that “current monitoring tools are least sup-
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portive of security and privacy assurance management in Clouds” (Fatema et al.
2014, p.2928).

In the case of E-Recruitment, cloud monitoring is absent from the cloud services
management portfolio. This lack of technical assurance is balanced by several
other factors: trust, due diligence in the selection of the service, not putting
highly sensitive information in the cloud, the SLA, and others. Among these,
trust is one of the most intangible factors and is often associated with a reactive
approach in SLA commitment monitoring and potential risks. The risk of mis-
placed trust in a service provider can be very high if due diligence on the part of
the customer is absent, but in this case the risk of trust being misplaced is lim-
ited due to the factors listed above.

Partnership

Technically, there is a customer-provider relationship between the service pro-
vider and the service user. And as per the SLA, the service provider has the re-
sponsibility to deliver the service promised and provide remedies where prom-
ises are unmet. But in reality, according to our interviewees, the customer and
provider work more like partners in the delivery of the SaaS application.

One common term in SLA is service credit, which usually is expressed as a per-
centage of the weekly, monthly, or yearly subscription fee and will be credited
to the next invoice. The onus is often on the customer to claim the credit within
certain time period. From the customer’s perspective, they want the service pur-
chased to perform well all the time. But from the provider’s perspective, cer-
tainly, they will not feel comfortable with committing to one hundred percent
performance. As a result, the service provider often uses service credit as an
option to compensate any service failure. But for the customer, service credits
certainly cannot compensate for whatever the organization might suffer from
the service failure. As interviewee4 observed,

“This is why the relationship side is more important than the contractual
document. It is really working on how you make that relationship work,
what you get out of them, how you shift the balance of power, what re-
spective benefits both parties get.”

Indeed, the willingness to enter a five-year contract in this case requires flexi-
bility, and cooperation from both parties to make this relationship work and to
guarantee the quality of the service delivered. For instance, immediately after £-
Recruitment went live, there were some issues with the service provider’s plat-
form. As a result, the International Federation experienced a series of incidents
with E-Recruitment. To make matters worse, there were some issues with the
communication with the support desk because of the way the ticketing system
worked. An incident report would go from one level to another, in a long pro-
cess to finally reach the support technician who could help resolve the issues.
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As interviewee7 commented, they were not satisfied with the service at that
time. The International Federation discussed the issues with the service pro-
vider, which took them seriously. As a result, not only the International Federa-
tion got the service credits they deserved but also the communication channel
between customer and service provider has been modified so that the Interna-
tional Federation can now contact the support technician directly concerning
any technical issues.

Conclusion

In comparison with previous software delivery models (e.g., in-house developed
software, and Application Service Provider-oriented application {ASP}), SaaS
applications have some unique features which require special consideration with
regard to service quality management. As a binding contract, the SLA outlines
the service level service providers should deliver and customers should expect.
But the fulfillment of the SLA requires proactive monitoring of the service,
which the customer might not know how to carry out. More research is needed
to develop a customer-friendly service monitoring tool. Moreover, SLA is
simply one link in the chain of the quality management process. To obtain high
service quality requires due diligence in the selection of service, negotiating a
balanced contract, and other procedures. A good understanding of SLA will be
gained if it can be situated in the context of the SaaS application adoption, im-
plementation, and use lifecycle.

In addition, our research found that service quality often relies on more than
contractual documents. Trust and a partnership relationship also play an im-
portant role in guaranteeing and improving the SaaS application. Future re-
search is needed to explore the relationships of different factors in the service
quality of SaaS application, e.g., trust, partnership, contract, due diligence in the
use of SaaS application and others.

Acknowledgement

We gratefully acknowledge the financial support from the InterPARES Trust
project. We also would like to thank the accommodation and assistance of the
staff of the International Federation where this case study was conducted, which
made this study possible.

References

Aceto, Giuseppe; Botta Alessio; De Donato, Walter; Pescape, Antonio. Cloud monitoring: A Sur-
vey. /| Computer Networks The International Journal of Computer and Telecommunications
Networking. 57(2013),9;2093-2115.

Baset, Salman. Cloud SLAs: Present and Future. // ACM SIGOPS Operating Systems Review 46
(2012), 2; 57-66

Benlian, Alexander; Koufaris Marios; and Hess, Thomas. Service Quality in Software-As-A-
Service: Developing the Saas-Qual Measure and Examining its Role in Usage Continuance. //
Journal of Management Information Systems 28 (2012), 3; 85-126

233



INFuture2015: e-Institutions — Openness, Accessibility, and Preservation

Bon, Jan van; Jong, Arjen de; Kolthof, Axel; Pieper, Mike; Rozemeijer, Eric; Tjassing, Ruby;
Veen, Annelies van der; Verheijen, Tieneke. IT Service Management: An Introduction. Zalt-
bommel: Van Haran Publishing, 2007.

Burkon, Lukas. Quality of Service Attributes for Software as a Service. // Journal of Systems In-
tegration 4 (2013), 3; 38-47

Fatema, Kaniz; Emeakaroha, C. Vincent; Healy, D. Philip; Morrison, P. John; Lynn, Theo. A
Survey of Cloud Monitoring Tools: Taxonomy, Capabilities and Objectives. // Journal of
Parallel and Distributed Computing, 74 (2014) 10; 2918-2933

Gulia, Preeti; Sood, Sumedha. 2013. Comparative Analysis of Present Day Clouds Using Service
Level Agreements. // International Journal of Computer Applications 71 (2013), 3

Khanjani, Atich; Wan Nurhayati Wan Ab Rahman, Abdul Azim Abd Ghani, and Abu Bakar Md
Sultan. SaaS Quality of Service Attributes. // Journal of Applied Sciences 14 (2014), 24;
3613-3619

Mell, Peter; Grance, Tim. The NIST Definition of Cloud Computing. National Institute of Stand-
ards and Technology 53 (2009), 6.

O'Brien, Liam; Merson, Paulo; and Bass, Len. Quality Attributes for Service-Oriented Architec-
tures. // SDSOA '07 Proceedings of the International Workshop on Systems Development in
SOA Environments / IEEE, 2007

Parasuraman, A.; Zeithaml, Valarie A.; and Berry, Leonard L. SERVQUAL: A Multiple-Item
Scale for Measuring Consumer Perceptions of Service Quality. // Journal of Retailing, 64
(1988), 1; 12-40.

Praeg, Claus-Peter; Spath, Dieter. Perspectives of IT-Service Quality Management: A Concept for
Life Cycle Based Quality Management of IT-Services. // Information Technology Govern-
ance and Service Management: Frameworks and Adaptations / Cater-Steel, A. (ed.) Hershey:
Information Science Reference, 2009

Qiu, Meng Maggie; Zhou, Ying; and Wang, Chen. Systematic Analysis of Public Cloud Service
Level Agreements and Related Business Values. / 2013 IEEE International Conference on
Services Computing (2013); 729-736

Spath, Dieter; Bauer, Wilhelm; Praeg, Claus-Peter. IT Service Quality Management: Assump-
tions, Frameworks and Effects on Business Performance // Quality Management for IT Ser-
vices: Perspectives on Business and Process Performance / Praeg, Claus-Peter; Spath, Dieter
(eds.) Hershey, PA, USA: IGI Global, 2010, 1-21

Sun, Le; Singh, Jaipal; Hussain, Omar. Service Level Agreement (SLA) Assurance For Cloud
Services: A Survey From A Transactional Risk Perspective. // Proceedings of the 10th Inter-
national Conference on Advances in Mobile Computing & Multimedia / Khalil, Ismail (ed.).
New York: ACM, 2012, 263-266

Thoss, Yvonne; Pohl, Christoph; Hoffmann, Madlain; Spillner, Josef; and Schill, Alexander.
User-Friendly Visualization of Cloud Quality. // 2014 IEEE 7th International Conference on
Cloud Computing / (2014), 890-897

Wen, Pang Xiong; Dong, Li. 2013. Quality Model for Evaluating SaaS Service. // 2013 Fourth
International Conference on Emerging Intelligent Data and Web Technologies (EIDWT) /
IEEE, 2013, 83-87

Zheng, Xianrong; Martin, Patrick; Brohman, Kathryn; and Xu, Li Da. CLOUDQUAL: A Quality
Model for Cloud Services. // IEEE Transactions on Industrial Informatics 10(2014), (2);
1527-1536

234




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


